Abstract-This paper aims to design a smart communicating toys system equipped with laser sensors that can send and receive the data message based on the conversion of data from ASCII to binary code. The system intents to offer two-ways communication toys that will be a new medium for educational purposes for kids in their developmental stages in which both players can send and receive the data to and from each other and equipped with sound indicator module to alert the player. Lastly, functionality and system testing were conducted to verify the functionalities of the system.
INTRODUCTION
Recently, laser light that is used in the toys have attract the attention of kids since kids easily get attraction to something bright and colorful. Because of that, kids easily get bored when teacher or parents were too exposing them with education books in their early learning process. It is because most of the education books are not colorful and attractive which causing them to be not interested in learning. Hence, parents were trying in finding new medium for education that are bright and colorful to attract the attention of kids in their early learning process.
Apart from that, the implementation of laser light in toys still get strong obstruction from parents since the it can cause hazard to the eyes sight which it can affect the health of their children. Moreover, there are too many new cases involved laser light toys reported in the media social. Other extreme is mostly of the parents strongly believes that new technologies nowadays will only give more harmful than benefit if it is exposed to their children at a very early age. They thought that the kids will prefer to play rather than study if they are allowed to own devices of new technologies that are trending nowadays.
Laser Communication Device [1] developed a smart communicating toy system which transmit text using photo resistors and laser diodes. Array is declared as a library in this system. After received the user input, the message is simplified into each individual character and total length of it recorded at the transmitter part. Meanwhile at the receiver part, temporary array is created when it received laser input and compared it to the library of the array. The character corresponding to it was displayed. It is impemented using Arduino UNO, 5x5 Volt 6mm diameter laser diodes, acrylic tubing and photo resistor. However, it cannot produce the 100% character accuracy because a few letters may get suck during the conversion from laser input to the array of letter.
Khalil Islam and Ibrahim Radwan [2] presented their smart toys system called Laser Fight Toys which based on the concept of a paintball game. Each of the players wore the T-Shirt that is connected to a Raspberry Pi, a light sensor and colour LEDs while the toy gun contained a laser transmitter. Each player has life points which was marked with LEDs and each time the player hit, the player will lost one life point by turning off one of the LEDs. If all points are lost the player was considered lost. In this system, Raspberry Pi 2 Model b, laser transmitter, light sensor im120710017, Wi-Fi dongle and mini metal speaker were implemented. With the implementation of Wi-Fi dongle, it enabled the receiver part of the system detect the signal from the laser transmitter even in a long distance between the players. However, this toys system cannot be used without the internet connection to run the program since it use Python Idle 3 that needs internet connection.
In the system proposed by Jr. D [3] , Laser Gun Toy was presented by produce a "PeePeePeeuuw' sound when triggered and a red laser associated with the sounds shot during the game. Laser transmitter and laser receiver were used to send and detect the red laser while mini metal speaker was used to produce "PeePeePeeuuw' sound. However, this toy system was not equipped with Wi-Fi module. Hence, it cannot detect signal from other player within a long distance. This system also not offered any display unit to display the total number of shoots that have been made.
All the systems previously discussed do not include any display input into their systems. Display unit is important to display the data transmission that occurred between the transmitter and receiver part. Therefore, the contribution of the work in the proposed system is the utilization of cheap of-the-shelf laser pointer LEDs an photo-detectors to establish a form of visible light communication and to integrate them with an Arduino board to control the transmission range and input/output data. It further includes a display unit added in order to observe and display the transmission of data between the laser modules.
II. METHODOLOGY

A. Project Overview
The proposed system is a smart laser communication toys. It is a medium for educational purposes for kids. The basic idea of the device is kids can use it as a device to send a message to one another. Users will be sending message by switching on the device, which will pop up a on a TFT LCD Touchscreen. Users are free to choose whether they want to send or receive message by only pressing the button on the main screen of the TFT LCD Touchscreen. User can type the message or receive it in type of binary data which will be converted to letters before displayed it on the screen of the touchscreen. The basic design of the system is shown in Figure 1 . In the smart laser communicating toys, Arduino Mega ADK is the brain of the proposed system. The inputs of the system are receiver unit and input module. The receiver will receive the binary input from the transmitter while TFT LCD Touchscreen which acts as an input module enable the user to enter the input to be transmitted. The outputs of the proposed system are transmitter unit, display unit and buzzer. The transmitter send the message in a binary number. Moreover, display unit is used to display the output of the data and buzzer is used to produce the "buzz" sound each time the laser transmitter module of the sender send the data message to the laser receiver module of the receiver according to the binary code of each transmitted letter by producing the "buzz' sound each time the binary code is 1 and not produce any "buzz" sound when the binary code is 0. Figure 2 shows the block diagram of the system. 
B. Flowchart
The proposed flow of the smart laser communicating toys system is shown in Figure 3 . 
C. Hardware Development (Heading 2) 1) Transmitter system
Laser transmitter is used to communicate where it sends signal in terms of voltage. When the voltage is high, it is considered as 1 in binary, where the signal was presented. Vice versa, when the voltage is low, it is considered as 0 in binary so that the laser considers that there is no transmission of data. Hence, this laser transmitter module is programmed to send signal by transmitting a red laser light when binary is 1, and vice versa.
2) Receiver System
Laser receiver in this proposed system receives only high and low voltage which is 5V and 0V. There is no in between of them. When the receiver receives 5V of laser, the receiver reads it as 1 in binary whereas when the receiver does not detect any 5V in the time setup, it read as 0 in binary.
Hence, it is actually programmed to receive high volts as 1, and no volts as 0 so that the laser receiver in this proposed system was received 1 when there are red light transmitted to it, and reads 0 when it cannot detects any high volts in defined time. It receive the sequence of binary bits and converted it back to ASCII letters which are understandable to the users.
3) Input and Display System 2.8" TFT LCD Touchscreen module is used in this system to enable the user to enter the input data and display the input data in the sender part and display the output data for the player in receiver part. Thus, it acts as both input and display module which makes this proposed system very convenient and flexible.
4) Sound System
Small Active Buzzer Alarm 5V Sounder Speaker Arduino PIC is programmed to produce the "buzz" sound each time the laser transmitter module of the sender send the binary data 1 to the laser receiver module of the receiver and any "buzz" sound was not being produced when it send binary data 0. This 'buzz" sound enabled the player became alert to receive the data message during the transmission of data.
D. Software Development 1) Arduino IDE
Arduino IDE is used as a platform used to write programs and uploaded them to Arduino expansion board interfaced to it. The board is programmed to read inputs from the transmitter where the library of ASCII is used in the coding to give output in binary number. A letter which consists of 8 bit binary codes was converted into 0s and 1s. Some fonts, variables and the libraries that are needed for the program were also defined.
In developing the program for this proposed system, Graphical User Interface or GUI is used since 2.8" TFT LCD Touchscreen used GUI concept to make it functioned as an input module which is a keyboard and as a display module to display the output data message. The x and y coordinates is setup for each character in the keyboard so that it detect and display the right character each time the user touch the touchscreen.
III. RESULT AND DISCUSSION
1) Distance Test
The sensor and transmitter was set within a certain distance defined to see the effectiveness of the module. The module is set within 1 cm distance, and it was worked. Then, the distance is increased by 1 cm until the sensor cannot sense any light transmission anymore. At the end of the testing process of the module, the product is then defined to be effective in the range of 10 Meter during the day 15 Meter during the night. This shows that there are less interference and noise that can interrupt the transmission of the signal from ambient daylight during the night compared to during the day. Hence, it can be concluded that the laser receiver module can detect the signal in a longer distance during the night. Figure 1 and Figure 2 show the distance test during the day and night. 
2) Angle Test
The sensor and transmitter was set within a certain distance angle defined to see the effectiveness of the laser receiver module to detect a red laser signal transmitted by the laser transmitter module. The distance is then increased by 1 cm to observe the limit of the angle between both pf laser modules until it cannot sense any light transmission anymore. At the end of this test, the product is defined to be effective at the angle of 180 degrees only when the distance between the modules is 1 m until 8 m and when the distance between the modules is 9 m until 11 m, it achieves the effectiveness at the angle from 177 degrees to 180 degrees only.
Meanwhile, for the distance between the modules of 12 m until 15 m, the product is then defined to be effective at the angle from 175 degrees to 180 degrees. It can be concluded that the increased of a distance between modules will increase the effective angle for laser receiver module to detect a red laser signal. Figure 3 shows the angle test that have been done. The program test was done by using Arduino compiler where the ASCII codes is converted to the binary codes. The program asked whether the device is used for sending or receiving the data message. When the mode of control is selected, the message intended is send. The message is sent in ASCII format, which is the common language used for users. The message is then converted into 0s and 1s before being transmitted to the laser receiver module of the receiver. Then, the laser receiver module of the receiver was received the data message in 0s and 1s and converted it back into ASCII format.
3) Programme Test
Thus, when user in device A is send the data message to the second device such as letter 'A', the program converted the letter into binary, where 'A' is 065 in ASCII table making it 01000001 in binary code. The laser blinked one time and then blinked once more after some time. The touchscreen of device B receives 01000001 in binary code and the equivalent character for each binary code and displayed it. The program is tested and validated. Figure 8 shows the conversion table chart while Figure 4 to Figure 11 show the result of the programme test. 
4) Analysis result of the programme test
At the beginning of the system, the users were asked to choose whether to send or receive the data. One player has to send the data while another player has to receive the data. After both players choose the transmission mode, the keyboard page appeared on the screen of the sender while the blank page appeared on the screen of the receiver ready to receive the message. The sender entered the input message which is in ASCII code. Referred to the above test, the sender send message "HI FRIEND". During this test, the message that have been sent and the number of total bits appeared on the serial monitor of the sender. The total number of bits of message sent were 9 bits. Space in the message sent is also counted as 1 bit. For each letter, the binary code for the corresponding of each letter is appeared. The letter was sent bit by bit.
Reference to the above programme test, 'H' in binary code was 01001000 and 'I' in binary code was 01001001. Hence, the laser transmitter sent the binary code of the letter 'H' first followed by the letter 'I' and others. Each time the binary code is 1, the laser transmitter blinked to show that it was a high voltage which was 1 and vice versa. After the sender pressed the send button on the keyboard, the ASCII code is converted to the binary code and sent to the receiver. The laser receiver module of the receiver receives the binary code for each letter and converted it back to the ASCII code. Then, the output message was displayed on the screen of the receiver.
During this test, the binary code for each letter that has been read by a laser receiver module displayed on the serial monitor of the receiver. When it do not receive any letter, it read it as a 0 which was a low voltage. After the full output message is displayed on the screen of the receiver, the system is looped back to the main page for the both devices which required both players to choose the transmission mode again. Figure 12 illustrates the overall design of the smart laser communicating toys system. 
5) Final Product
IV. CONCLUSION'
This project proposed a design of smart laser communicating toys using Arduino Mega ADK and equipped with laser modules that can send and receive the data message to and from each others. Testing of the system to verify the functionality of the system has also been conducted in addition to several system testing. With more enhancements in a future, this smart laser communicating toys can be a very useful system for kids for as a platform for the development of their brain and cognitive skills during their childhood. The future work is to integrate further features into the toy to make it commercially viable and more fun for kids including a remote control module from a smart phone.
